In this Appendix, we show the mathematical formulas and the explanations necessary to make the main text self-contained. It is structured as follows: in Appendix B, we show the results that concern the interaction of a first shock wave with a single mode steady density field. The asymptotic expressions for the different modes downstream are shown. In Appendix C, the interaction of a second shock wave with the perturbations generated by the first shock is discussed. In Appendix D, we show a comparison between the far field perturbations obtained in Appendix C and the transient state solutions provided by a linear numerical code. In Appendix E we discuss the interference between the different mechanism of vorticity generation when a shock wave travels through a density entropy/vorticity perturbation field. For the hypothetic case of suitably chosen perturbation amplitudes upstream, the vorticity or entropy fields downstream might be canceled out. In Appendix F, the different asymptotic limits for the re-shock interacting with a 3D isotropic density spectrum are shown. These limits are obtained for very strong shocks M 1 1, M 1 1 traveling into a highly compressible gas γ − 1 1, or gases with high adiabatic index γ 1. Finally, in Appendix G we provide some tables of the averaged quantities of interest (kinetic energy, acoustic energy flux, vorticity and density perturbations) either for 2D or 3D, and for different values of γ and shock strengths M 1 , M 1 .
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Appendix B. First shock/density field interaction
At first, we recast some recently published results concerning the single mode shockdensity interaction (Huete Ruiz de Lira et al. 2011) , which are necessary to address the interaction with a second shock. Before the first shock enters into the perturbed region x 1 > 0, the zero-order conservation equations (mass, momentum and energy) across the shock lead to the Rankine-Hugoniot (RH) relationships: 
where, γ is the gas compressibility, and ρ i , p i and c i refer to the density, pressure and speed of sound ahead of the shock wave (i = 1) or behind it (i = 2). The upstream and downstream shock Mach numbers are denoted by M 1 and M 2 respectively. The factor R is the density jump across the shock. The perturbed density field (x 1 > 0) is described as ρ 1 + δρ 1 where δρ 1 (x 1 , y) = ρ 1 k cos(k x x 1 ) cos(k y y), and the amplitude of the perturbations is k 1. Behind the first corrugated shock, density, pressure and velocity fluctuations are created downstream. We define the following dimensionless perturbation functions, factoring out the small parameter k : δρ 2 ρ 2 = kρ2 (x 2 , t) cos(k y y) , δp 2 ρ 2 c 2 2 = kp2 (x 2 , t) cos(k y y) , δv 2x c 2 = kṽ2x (x 2 , t) cos(k y y) , δv 2y c 2 = kṽ2y (x 2 , t) sin(k y y) .
(B 5)
In Eq.(B 5), t is the time, and x 2 is the longitudinal coordinate measured in the compressed fluid reference frame (co-moving with the compressed fluid). It is convenient to express the downstream perturbed equations in the compressed reference frame. The quantitiesṽ 2x andṽ 2y correspond to the longitudinal and transverse velocity fluctuations respectively, andρ 2 andp 2 represent the dimensionless density and pressure perturbations. We also define the dimensionless time as τ 2 = k y c 2 t. The linearized mass, x -momentum and y-momentum conservation equations are, respectively:
besides, we assume adiabatic flow behind the first shock, which is written as:
Combining Eqs.(B 6) and using Eq.(B 7), we derive the pressure wave equation:
To solve the above wave equation, we need the boundary and initial conditions. In our Shock and re-shock of isotropic density inhomogeneities-Supplementary material-3 case, we suppose that the shock wave travels isolated, which means that there are no waves reaching the shock surface from behind (Huete Ruiz de Lira et al. 2011) . The other boundary condition is obtained after linearizing the RH relationships [Eqs.( B 1)-(B 4)] and using the continuity of the tangential velocity. In linear theory, the time asymptotic evolution of the perturbed quantities (pressure, density, velocity) does not depend on the initial conditions. We write the linearized RH equations and the tangential velocity conservation for the density/entropy pre-shock modulation ahead of the shock:
)
where Eq.(B 9) represents the mass conservation, Eqs.(B 10) and (B 11) correspond to the longitudinal and transverse momentum conservation respectively, and Eq.( B 12) is the energy equation. Here, ξ 2s k = k y ψ s is the dimensionless shock ripple amplitude. We solve the wave equation with the boundary conditions inside the compressed fluid using the coordinates transformation suggested in (Zaidel' 1960) :
here, χ 2 = const represents a planar front defined by x 2 = c 2 t tanh χ 2 . The shock front coordinate is therefore given by: tanh χ 2s = M 2 , and we see that:
It is convenient to follow the calculations shown in (Wouchuk 2001 We solve the wave equation above with the corresponding boundary conditions a the weak discontinuity (x 2 = 0) and at the shock front [x 2 = x 2s (t) = (D − U )t]. At the shock front [Eqs.(B 9)-(B 12)] can be recast as:
where ζ 0 is the dimensionless frequency that characterizes the periodicity of the pre-shock
Inverting Eq.(B 23), we obtain the shock pressure evolution as a function of the dimensionless time r 2s = τ 2 1 − M 2 2 :
The asymptotic limit ofp 2s is:
where the coefficients e l1 , e l2 and e s are the same as those obtained in (Velikovich et al. 2007; Huete Ruiz de Lira et al. 2011 ):
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Even though the cases with ζ 0 < 1 (long wavelength regime) and ζ 0 > 1 (short wavelength regime) give rise to different asymptotic behaviors for the pressure field downstream, the expressions shown in Eq.(B 26) are continuous functions of ζ 0 . However, the pressure asymptotic amplitudes (e l1 , e l2 , and e s ) are not continuously differentiable at ζ 0 = 1. This last fact will be important when discussing the acoustic energy flux radiated by the second shock. As studied in (Wouchuk et al. 2009; Huete Ruiz de Lira et al. 2011; Huete et al. 2012) , in the long wavelength regime, the pressure disturbances caused by the shock front are evanescent waves, and the intensity decays exponentially behind the shock front. On the other hand, if ζ 0 > 1 the pressure fluctuations travel as stable sonic fronts. Taking into account the Laplace pressure equation Eq.(B 23) and the isolated shock boundary condition, we see that the Laplace transform for the pressure in the whole compressed fluidP 2 (q 2 , χ 2 ) is governed by the following equation:
where q 2 = sinh s 2 . Thus, in the short wavelength regime, the asymptotic expression for the pressure waves at any position x 2 and any time τ 2 is given by:
where the dimensionless frequency of the compressed fluid is ζ 1 , given by:
(B 30)
We notice that that ζ 1 < ζ 0 because of the Doppler shift. The longitudinal wave number k ac 2x associated to the sonic waves is:
(B 31)
From Eq.(B 31) it is easy to see that for 1 ≤ ζ 0 ≤ 1/ 1 − M 2 2 , the waves are emitted to the right, and travel following the shock front, while for ζ 0 > 1/ 1 − M 2 2 the sound waves escape to the left. We have seen that the corrugated shock induces pressure perturbations downstream, and it also generates post-shock velocity and density disturbances. Once we have obtained analytically the pressure field behind the first shock, we can calculate the velocity field and the other quantities. In particular, it is interesting to study the unstable growth at the interface x 2 = 0. Due to the vorticity created to the right side of the interface, the weak discontinuity is Richtmyer-Meshkov unstable and develops a ripple that grows in time. It is important to know the ripple evolution at x 2 = 0 because it will act as an initial condition for the re-shock ripple ξ rs0 (τ 2 ). When the shock wave crosses the interface, it gets a ripple distortion, and as can be deduced from the linearized RH Eqs.(B 9)-(B 12), a velocity field is generated behind the shock. At t = 0 + , the Laplace transform for the normal velocity at the interface χ 2 = 0 is:
(B 37)
The asymptotic normal velocity,ṽ ∞ 2xi = − cosh χ 2s P 2s (s 2 = sinh χ 2s ) is given by:
(B 38) Between the weak discontinuity and the shock wave, there are velocity, pressure and Shock and re-shock of isotropic density inhomogeneities-Supplementary material-7 entropy perturbations. The shock ripple oscillations have two effects on the downstream velocity field: on one hand, they generate pressure fluctuations [given by Eqs.( B 9)-(B 12)] which create an irrotational velocity field. On the other hand, the shock corrugation adjusts itself to ensure the conservation of tangential momentum across the shock surface. This last process is the mechanism responsible of generating post-shock vorticity. Hence, the velocity field can be decomposed as the sum of the rotational and potential components v 2 = v rot 2 + v ac 2 . Formally speaking, the dimensionless vorticity associated to the rotational velocity perturbations is defined as:
where
with˜ v 2 = (ṽ 2x ,ṽ 2y ). In the absence of viscosity, the vorticity remains frozen to the fluid particles, and can be expressed as:
where Ω 2p2s is the vorticity contribution directly related to the shock curvature, and the second term Ω 3 cos (Rk x x 2 ) takes into account the interaction between the zero order pressure jump at the shock surface and the gradient of the upstream perturbed density profile. We realize that both terms appear naturally together as a consequence of the conservation of the tangential velocity. They are also written in (Huete Ruiz de Lira et al. 2011) :
The asymptotic downstream vorticity is expressed as a piecewise function of ζ 0 :
where tan φ rot is given by:
The far field expressions of the rotational velocity components are:
The quantities Q l rot and Q Besides the rotational velocity field, there is an acoustic velocity contribution. From the asymptotic pressure field described by Eq.(B 29), and taking into account the Euler equations behind the shock [Eq.(B 10)], we get the acoustic velocity field. We obtain for the longitudinal and transverse components:
where:
The frequencies ζ 1 and k ac 2x have been defined in Eqs.(B 30)-(B 31). So far, we have shown the pressure, vorticity and velocity fields generated by the first shock; it also is interesting to know how the density field is modified when the distorted shock travels through this inhomogeneous slab. We decompose the downstream density into the acoustic and entropic contributions:ρ
(B 53)
The acoustic contribution is given by Eq.(B 29):
and the entropic contribution can be obtained with the aid of RH Eq.(B 12) after subtracting the acoustic part:
At the interface, the entropic field perturbations generated by the first shock are given by:ρ
In the absence of thermal conduction, the entropy perturbations are frozen to the fluid. We use the asymptotic expressions for the shock pressure dynamics to calculate the far field entropic density profile: 
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and the phase φ en is:
.
(B 61)
In the long wavelength branch (ζ 0 < 1) the vorticity eddies and the entropy spots are spatially shifted because φ rot = φ en . This fact will be important later on, when considering the re-shock of the turbulent field.
Appendix C. Second shock launched into the compressed perturbed fluid
The second shock wave is launched after a time Δt s following the first shock wave. We assume that the slab length L and the time delay Δt s are large enough as to ensure that: 1) the sound waves emitted by the first shock have disappeared, and 2) the perturbations left by the first shock have reached their asymptotic regime by the time Δt s . The details on how L and Δt s are chosen to meet these constraints have been given in Section 4 of the main article. From here on, we analyze the second shock perturbation dynamics under the assumption that those requirements are met.
Once the second shock enters into the perturbed region (x 2 > 0), it reacts generating additional vorticity, entropy, and radiating sound into the re-compressed fluid. We write the conservation equations behind the second shock in the (x 3 , y) reference frame (comoving with the re-compressed fluid particles). The linearized mass, x -momentum and y-momentum conservation equations are, respectively:
We also assume adiabatic flow behind the second shock, which is represented by:
Combining Eq.(C 1) and using Eq.(C 2) we get the wave equation for the pressure perturbations downstream of the second shock:
Our new region of interest is bounded between the second shock and the whole fluid behind (up to x 3 = 0). We also adopt here the isolated shock boundary condition assuming that the piston is far enough from the shock. By the time the second shock is launched, only the rotational and entropic perturbations generated by the first shock will affect the second shock perturbation dynamics. Under these assumptions, we write the linearized RH conservation equations and the tangential velocity conservation across the second shock: 
As we mentioned in the main text, M 1 and M 2 refer to the upstream and downstream second shock Mach numbers, respectively, and R is the density jump across the second shock. The subscript 3 refers to the re-compressed fluid perturbations. In comparison with Eqs.(B 9)-(B 12), we realize that the rotational velocity field is now added to the upstream perturbed quantities, in the right hand sides of Eqs.(C 4)-(C 7). We also write the relationships between the unperturbed quantities across the second shock, that result from the zero-th order RH equations:
The initial conditions for the second shock evolution are given by the initial shock corrugation and the initial shock pressure perturbation. The corrugation is given by the interface corrugation at that time, which is growing due to the RMI [see Eq.( B 36)]. On the other hand, the initial shock pressure is: (B 38) ] respectively generated by first shock at t = 0 + . The other boundary condition is given by the second shock wave, and, as it is a moving boundary, the wave equation (C 3) is also solved following the transformation used in Eq.(B 13) (Zaidel' 1960) :
The wave equation [Eq.(C 3)] is rewritten as:
We also change variables inside the RH equations [Eqs.(C 4)-(C 7)] and get a system of partial differential equations over the variables (r 3 , χ 3 ) that couplep 3 and ξ rs . We omit here some of the mathematical details, which are the same as those used in ( Wouchuk 2001; Wouchuk et al. 2009 ). To rewrite Eqs.(C 4)-(C 7) using the coordinates (r 3 , χ 3 ), we distinguish between long (ζ 0 < 1) and short (ζ 0 > 1) wavelengths for the vorticity and Shock and re-shock of isotropic density inhomogeneities-Supplementary material-11 entropy fields. The linearized RH equations across the second shock for ζ 0 < 1 are given by:
and for the short wavelength regime, (noting that now it is φ en = φ rot = 0) we have:
The amplitudes Q . We notice that ζ 0 can be expressed as a function of the pre-shock wavenumber vector components, shock intensities (first and second) and the gas compressibility γ [see Eq.(2.2) in the main text]. A distinguishing feature of the re-shock problem is the possibility of generating two branches (long or short wavelength) behind the second shock either for ζ 0 < 1 or ζ 0 > 1. Mathematically, this fact is represented by the two sets of linearized RH equations above. As has been done for the first shock problem, it is convenient to define the derivative pressure functionh 3 as:
To solve the above differential equations, we also take the Laplace transform, as done in the previous subsection. Equations (C 15)-(C 18) are transformed into an algebraic system. We define the Laplace Transform over the variable r 3 of any quantity φ as:
Thanks to the isolated shock boundary condition for the second shock, we can see after some algebra that:H
Hence, the linearized RH equations at the second shock front can be recast for ζ 0 < 1 as:
and for ζ 0 > 1: To obtain the asymptotic expression for the shock pressure dynamics, we study the residues of the shock pressure Laplace transform in Eq.(2.3). In order to study the shock pressure produced by the vorticity (p v 3s ), and the generated by the entropic field (p e 3s ), we decompose the pressure behind the shock in the formp 3s =p v 3s +p e 3s . The asymptotic expression (r 3s 1) for the vortex-component of the pressure perturbation is:
) where we note [see Eqs.(C 13)] that r 3s = τ 3 1 − M 2 2 . The entropy-component of the pressure perturbation is:
e l1 cos (ζ 0 r 3s − R φ en ) + e l2 sin (ζ 0 r 3s − R φ en ) , ζ 0 ≤ 1 e s cos (ζ 0 r 3s − R φ en )
, ζ 0 ≥ 1
e l1 cos (ζ 0 r 3s ) + e l2 sin (ζ 0 r 3s ) , ζ 0 ≤ 1 e s cos (ζ 0 r 3s )
, ζ 0 ≥ 1 .
(C 27)
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The coefficients e l1 , e l2 , and e s are:
where α is:
Both vortical and entropic contributions to the shock pressure evolution can be combined into a single expression, which is given in Eq.(2.4) in the main article and repeated here:
where the amplitudes are given by:
As has been shown in the previous section, the Laplace transform for the pressure at any point of the re-compressed fluid is:
where q 3 = sinh s 3 and 0 ≤ χ 3 ≤ χ 3s . If we substituteP 3s from Eq.(2.3) into Eq.(C 31), we notice that we may have new poles at ±iζ χ where ζ χ = cosh cosh −1 ζ 0 − (χ 3s − χ 3 ) .
In the previous Appendix B, we have seen that the first shock generates a vorticity field behind it, generated by the shock curvature and the baroclinic interaction. In the re-shock problem, where the second shock travels into the perturbed field generated by the first shock, a new vorticity field is generated downstream. We define the dimensionless 14 C. Huete, J.G. Wouchuk, B. Canaud and A.L. Velikovich vorticity behind the second shock as:
where the operator ∇ 2D is:
The vorticity generation behind the second shock is given in Eq.(2.13) in the main article, and the asymptotic vorticity field is given in Eq.(2.17) and repeated here:
The corresponding amplitudes of the asymptotic mode are:
As we did for the second shock pressure perturbation, we separate the vorticity field left by the second shock into the part generated by the vortical structures aheadω v 3 and the part due to the entropic spotsω e 3 . Hence, we can study how these contributions interact to create the new total vorticity field behind the second shock. We makeω 3 =ω v 3 +ω e 3 , where: , ζ 0 ≥ 1 . (C 36) where the amplitudes w rot and w e are the part proportional to Q rot and Q en in Eq.(C 34) respectively. We plot both contributions together with the total vorticity field for M 1 = M 1 = 2, k x /k y = 1/5, and different gases in Figure 1 . We observe remarkable differences between highly compressible gases γ − 1 1, and gases with a higher adiabatic index γ 1. The phase shift that appears in Figure 1 (a) between the entropic and vortical contributions gives rise a negative interference between both terms. In contrast, for the case studied in Figure 1 (c), we observe a total positive interference between both contributions. Finally, for a gas with γ = 5/3, in Figure 1(b) we observe a slight phase shift between both parts. Therefore, the small negative interference is not dominant for monatomic gases under these conditions of shock strengths and upstream mode spatial frequency. The spatial shift only appears outside of the region where ζ 0 ≥ 1 and ζ 0 ≥ 1 simultaneously.
From the conservation equations (C 1), it can be seen that the velocity perturbation field behind the second shock satisfies the following differential equation:
(C 37)
As done for the single shock/entropy interaction, the velocity field generated behind the shock is decomposed into rotational and acoustic contributions:
In the absence of viscosity, the rotational mode is steady, and hence, the time dependence disappears in the above Eq.(C 37): We recognize new phases associated to the vortical mode in the arguments of Eqs.(2.18)-(2.19), they are:
As we did for the vorticity field, it is interesting to separate the rotational velocity field into the components generated by the vortical and entropic perturbations ahead of the second shock. The corresponding values are the same of those shown in Eqs.( C 40)-(C 41), by just replacing w by the corresponding w v and w e , as done in Eqs.(C 35)-(C 36). In Figure 2 , we plot the vorticity contribution in blue, superposed to the entropic contribution in orange for M 1 = M 1 = 2.0, k x /k y = 1/5, γ − 1 << 1, (ζ 0 ∼ = 0.462), which correspond to the same values that those used in Figure 1(a) . As happened with the vorticity field, both vortical and entropic contributions interferes negatively to create a downstream rotational velocity field with less kinetic energy.
On the other hand, the acoustic velocity field is governed by the sound wave equation:
In the asymptotic regime, the acoustic velocity field is a piecewise function of ζ 0 as can be seen from Eqs.(2.20)-(2.21) in the main text. The amplitudes Q ac,l and Q ac,s are:
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We remind that, the condition to have stable sound waves behind the second shock, is mathematically given by ζ 0 > 1 [See Eq.(2.2) in the main text]. In Eq.(2.23), the density-entropic field generated behind the second shock is shown, together with the corresponding asymptotic expression [see also Eq.(2.25)]:
where the amplitudes are:
The coefficients d ll , d ls , d ss and d ss are given by:
and the phases of the entropy spots are:
Appendix D. Linear Numerical Simulations
We compare here the analytical results to numerical calculation done with the Linear Perturbative Code (LPC) described in (Morice & Jaouen 2003; Clarisse et al. 2004) . The code solves simultaneously the one-dimensional fluid equations for the mean flow and their linearized form for three dimensional perturbations. The set of 3D-linearized equations is reduced to a 1D system for the modal components of the linear perturbation using a Fourier decomposition in the transverse plane in planar geometry. The axial geometry is described by a sinusoidal function cos(k x x + φ). A linear Lagrangian perturbation approach is considered here. A Godunov-type scheme including high order extension is used. Heat conduction, radiative transfer and viscosity are neglected, in correspondence with the linear model developed in the previous Appendices B and C. Perfect gas equations of state are used with a polytropic exponent γ. Mesh refinement shows the convergence of calculations. In order to compare the numerical results with the asymptotic analytical functions obtained in the previous section, we set two different shock waves propagating in a row in the same box. As the first shock is subsonic with respect to fluid behind, any subsequent shock will catch up the previous one. This configuration adds a restriction in the second shock strength, because high second Mach numbers M 1 imply that the second shock catches up the first one ahead before the asymptotic regime is achieved. Besides, as we do not consider the interaction between the second shock and the acoustic flux emitted by the first shock front, we only consider the cases in which ζ 0 < 1, in other words, we only compare the numerical cases where the pressure waves emitted by the first shock decay exponentially, and hence, they do not interact with the shock behind. This assumption guarantees that the second shock travels interacting only with the rotational and entropic modes generated by the first one. In that sense, both numerical and analytical results complement each other, because the numerical work allows facing more complex situations and theoretical work provides analytical scaling laws for the whole range of parameters. In Figure 3 we plot two numerical simulations for the density field superposed to the analytical asymptotic behavior predicted by Eqs.(2.25). The perturbations are analyzed in the laboratory system of reference (x 1 , y), where the first shock moves with relative shock velocity Dx 1 . We see how both shocks amplify the density field and compress the initial entropic longitudinal wavelength (a factor R for the first shock and R • R for the second shock). For both figures, the shock intensities are M 1 = 2 and M 1 = 1.2 and the gas has an adiabatic index γ = 5/3. The upstream density profiles in Figure 3 (a) and Figure 3 (b) are characterized by k x /k y = 1/5 and k x /k y = 1/2 respectively. We observe that there are no acoustic waves emitted by the first shock in any case (ζ 0 = 0.349149 and ζ 0 = 0.872872 respectively). Nevertheless, the characteristic shock oscillations for the second front are ζ 0 = 0.941947, and ζ 0 = 2.35487, respectively, and hence, the second shock emits sonic stable sonic waves in the second case (ζ 0 > 1).
From Figure 3 we notice that the numerical simulations agree very well with the asymptotic theoretical results shown in Appendix C.
Appendix E. Suppression of the downstream rotational or entropic field
We have seen that, for certain conditions, the vorticity generation behind the second shock is given by a negative interference between the different contributions. Therefore, it is natural to think about the possibility of generating an irrotational velocity field downstream. That is, we look for the values of γ, M 1 , M 1 , k x /k y which give rise irrotational velocity perturbations behind the second shock. Other authors in the past have also addressed this question (Kevlahan 1997; Azara & Emanuel 1988) , and they concluded that the post shock will never be irrotational if the flow ahead is rotational. To study the possibility of irrotational flows downstream, we suggest the hypothetical case of a shock that moves into an arbitrary superposition of monochromatic rotational and entropic fields.
Motivated by the phenomenon of interference between shock curvature and pre-shock vorticity studied in (Wouchuk et al. 2009) , and the baroclinic generation analyzed in (Huete Ruiz de Lira et al. 2011) , we may naturally ask whether that possibility may be exploited to get either a completely irrotational or adiabatic flow downstream. In (Wouchuk et al. 2009 ), the downstream vorticity had two sources: amplification of the pre-shock eddy and shock curvature generated vorticity. Both terms are usually out of phase which leads in general to a reduction of the total downstream vorticity. However, its total value was never found to be zero. We now focus on all the sources of vorticity generation including the vorticity generated by the baroclinic interaction ( Huete Ruiz de Lira et al. 2011) . To be precise, let us consider an upstream array of single mode vorticity written in dimensionless form by:
and an entropic density field given by:
where w u and u are, in principle, arbitrary amplitudes, unlike the re-shock problem. According to the linear theory models of Wouchuk et al. (2009 ), Huete Ruiz de Lira et al. (2011 and the model developed in the main article here [see Eq.(2.13)] the downstream vorticity can be shown to be of the form:
where the coefficients Ω 1 , Ω 2 , Ω 3 are formally equivalent to those shown in Eqs.(2.14)-(2.17) respectively, andp v s ,p e s are the shock pressure contributions due to the vorticity and entropy fields ahead. We realize that the vorticity downstream would cancel out (ω d = 0) if the amplitudes of the upstream modes were correlated in the following way:
(E 4)
Thus, we can always get a pure irrotational flow even though the fluid ahead is not. From Eqs.(E 3)-(E 4), we can find certain situations in which, the entropic contribution to the downstream vorticity interferes negatively with the total vortical contribution. The minus sign indicates that the phase shift between both contributions has to be π/2.
For example, for a shock with M 1 = 3 moving through air γ = 7/5 perturbed with a wavelength ratio k x /k y = 1/2 (ζ 0 = 1.04155), the entropic amplitude divided by the vorticity intensity [Eq.(E 4)] has to be u /w u = −1.42978. Similarly, we can look for cases in which no entropy perturbations are generated downstream. If we use Eq.(2.27) in the main text, we arrive at:
where E ρ is formally the same as that shown in Eq.(B 56), and it refers to the entropy generation by shock curvature. We realize that the entropic field downstream is zero (ρ en d = 0) if the amplitudes of the modes ahead are correlated in the form:
Choosing the same example as before, for a shock with M 1 = 3 moving through air γ = 7/5 and perturbed with a wavelength ratio k x /k y = 1/2 (ζ 0 = 1.04155), we get u /w u = 0.0173194. Therefore, it is always possible to generate either an irrotational velocity field or a pure adiabatic density perturbation field in the post-shock flow, albeit not in the same situations. Unfortunately, the re-shock problem does not have this property, because the perturbations generated by the first shock are already correlated, and this correlation can not be modified in order to satisfy either (E 4) or (E 6). Shock and re-shock of isotropic density inhomogeneities-Supplementary material-25 Table 6 . 3D Downstream kinetic energy average, acoustic energy flux, vorticity and density generation, as a function of M1 and M 1 for γ = 5/3.
